urvey of the wild vertebrates at twenty-nine locations in Kharga and Dakhla Oases were carried out during 2014-2018, inclusive. Thirty-five common species were recorded. There was one reptile, the Horned Viper. There were twenty-two birds representing twelve orders: eight are common resident species, and the rest are migrants. There were twelve mammals, including two carnivores, eight rodents and two bats. Regular surveys of vertebrates are needed to evaluate the effect of human activities in the new reclamation areas, and to update different lists of reptiles, birds and mammals. Some adverse effects of rats and various birds (House Sparrow, Palm Dove) as well as of Fruit Bats were recorded, because they eat seeds and fruits during the harvest season.
In recent years, the wild vertebrate fauna of Egypt has become threatened by a variety of human activities; including the expanding human population, direct hunting, ecotourism, industrial and agricultural development and urbanization (Hoath, 2003 and Mohallal, 2014) . Research on birds in cities worldwide has been steadily accumulating, particularly over the last few decades, and results indicate that as development intensifies, bird communities become increasingly homogenized (McKinney and Lockwood, 1999) .
The New Valley Governorate is in the south-western part of Egypt, and occupies 44% of Egypt's area, sharing the international borders of Libya to the west and Sudan to the south. Kharga and Dakhla Oases are considered S to be a target for government development in the New Valley Governorate (EEAA, 2014) .
Development activities can result in the disappearance of local species or the introduction of alien ones (Soliman and Mohallal, 2016) . Regular surveys of vertebrates are thus needed to evaluate the effect of such human activities, and to update the lists of reptiles, birds and mammals of the different natural habitats of Egypt. Updated lists of extant species are important for wildlife conservationists, public health authorities, and vertebrate pest managers.
There are few published works on the fauna of these oases. Almost forty years ago, Osborn and Helmy (1980) published a comprehensive work that treated the taxonomy, distribution and biology of Egyptian mammals, including those of Kharga and Dakhla. Goodman and Meininger (1989) summarized what were known about the birds of the Egyptian Western Desert, including Kharga and Dakhla. Since those dates, as far as we are aware, no large-scale surveys of the wild vertebrates of the oases have been published. Expanding agricultural development and active ecotourism make such a survey an important task.
MATERIALS AND METHODS

Study Area
There are six different habitats recognized in Kharga and Dakhla oases: sand plains, sand dunes, wasteland, cultivated land, salt marsh and aquatic habitats (Migahid et al., 1960) . The present work was carried out through the years 2014, 2017 and 2018 to cover a variety of different localities (Fig. 1 ).
Survey and Identification of Specimens
Sampling of the species was largely carried out in 29 localities (Table 1) , representing the various habitat types of the oases and neighbouring areas. The latitudes and longitudes of the localities were determined by a hand-held GPS device. The surveys used live traps, as well as observations of tracks and burrow openings, sightings and verbal information collected from trustworthy local people. The reptiles were identified according to Saleh (1997) and Baha El Din (2006) . The birds were identified according to Tharwat (1997) and Porter and Cartridge (2009) , while mammals were identified according to Osborn and Helmy (1980) and Qumsiyeh (1985) .
RESULTS AND DISCUSSION
During the study period, one reptile, 22 birds (Table 2) , and 12 Mammalia (Table 3) species were recorded from different localities in two oases. Fig. (1) . The survey localities in Kharga and Dakhla Oases. The reptile was the Horned Viper Cerastes cerastes (Linnaeus, 1758), a member of the family Viperidae. It is the most common snake in the Egyptian Western Desert (Saleh, 1997 and Baha El Din, 2006) . It is nocturnal and a snake of the true desert, preferring sandy soil with some vegetation for shelter. Among the most studied of snakes, Horned Vipers are generally recognized as opportunistic predators with a varied diet (Al-Sadoon and Paray, 2016), confirmed in this study (Fig. 2) from collections, tracks and information from local people: some were found in new cultivated areas.
The Horned Viper has not yet been assessed for the IUCN Red List (2018) . Although this species inhabits some of the harshest environments, its population numbers are stable and the species is not considered threatened. But like many other snakes, habitat destruction, over-collection (for venom extraction), pollution and the introduction of invasive species have had a negative impact on them. In Egypt, there are 1000-10,000 incidences of snakebite per year with about 11-100 deaths (Kasturiratne et al., 2008) . Cerastes cerastes has a wide distribution and can be considered the most dangerous viper of the Middle East and North Africa (Saleh, 1997) . . (2) . A Horned Viper collected by a local man in Kharga.
Birds
Twenty-two common bird species were recorded during the whole period of the study. There were eight common resident species, and the others were full migrants ( Table 2 ). The common birds in the area (Plate 1) were Black-winged Kite, Black Kite, Common Hoopoe, Spur-winged Plover, Black-winged Stilt, Eurasian Collared Dove, Rock Pigeon, Palm Dove, Blue-cheeked Bee-eater, Pied Kingfisher, Common Quail, Common Moorhen, Eurasian Coot, House Sparrow, Brown-necked Raven, White Wagtail, Bar-tailed Desert Lark, Cattle Egret, Little Egret, Squacco Heron, Little Grebe and Little Owl. These birds were recorded from various habitats in the oases. Areas with trees and bushes, especially where associated with water, held many birds (Porter and Cottridge, 2001) .
Many species are of economic importance, mostly as sources of food acquired through hunting or farming. Other uses include the harvesting of guano (droppings) for use as a fertilizer. Some birds can act as vectors for spreading diseases (Benskin et al., 2009) . For example, the House Sparrow is often considered a pest (Plate 2) owing to concerns that they spread diseases in their feces, such as psittacosis and salmonellosis, and eat seeds during harvest seasons. Sustainable development requires the reconciliation of demands for biodiversity conservation and increased agricultural production. Assessing the impact of novel farming practices on biodiversity and ecosystem services is fundamental to this process. Awadallah et al. (2013) mention that Cattle Egrets play a major role in the natural selection process and in controlling agricultural and domestic pests; such as rodents, molluscs and arthropods. Knowledge of species diversity across a landscape is essential for answering such ecological questions and developing conservation and management goals and protocols. However, data on species occurrence are often limited (Lepczyk, 2005) .
The diet of the House Sparrow is mainly vegetable material, particularly seeds of grasses, cultivated cereals and low herbs, but also buds, berries and a wide range of household scraps. The Palm Dove feeds on small seeds, but also takes fruits, nectar from Aloe and some insects. The Eurasian Coot is omnivorous, although its diet consists primarily of vegetable matter such as algae, aquatic and terrestrial plant pests (e.g. waterweeds, bulrushes, reeds and grasses), the seeds of waterweeds, sedges, water-lilies, grasses and cereal crops (del Hoyo et al., 1996) and small fish (Urban et al., 1986 and del Hoyo et al., 1996) .
Mammals
Many Red Foxes Vulpes vulpes were recorded before sunset in new farmland and also in desert areas (Fig. 3) . The Red Fox is widely distributed in Egypt, having been recorded from various localities of the Western Desert including the Cairo-Alexandria Desert Road, Wadi El-Natroun, El Faiyum, Kharga and Dakhla Oases, as well as the Western Mediterranean Coastal Desert (Flower, 1932; Osborn and Helmy, 1980; Wassif and Soliman, 1993; Hoath, 2003 and Mohallal, 2016) . It is threatened directly and indirectly by persecution by hunting and the indiscriminate use of poisons. In some regions, foxes face persecution for their perceived impact on livestock (Murdoch et al., 2007) .
One specimen of the Egyptian wolf Canis lupaster was killed by a local man in the Labkea area of Kharga Oasis (Fig. 4 ). This is a common wild canid throughout Egypt. Its taxonomic status, particularly its relationship with the Grey Wolf Canis lupus and the Golden Jackal C. aureus has been a matter of recent debate (Rueness et al., 2011; Gaubert et al., 2012 and Saleh et al., 2018) .
Eight species of rodent (Order: Rodentia) were recorded, including Black Rattus rattus and Brown Rats Rattus norvegicus (Plate 3). These are considered invasive species, and even local people consider them to be big problems to their crops. The archetypal tramp species, invasive rats have spread from their source populations in SE Asia and China across the globe alongside humans and are now found throughout the world (Barnett, 2001 and Aplin et al., 2011) . In Egypt, changes to the environment by desert reclamation and increases to plant cover have changed the distribution and abundance of rodents (El-Sherbiny, 1987; Abdel-Gawad, 2010 and Desoky et al., 2014) .
Other desert rodents (Plate 3); Gerbillus pyramidum, Gerbillus gerbillus and Dipodillus campestris were only found in the ecotones between farms and desert areas. Meriones libycus and Meriones crassus were found only at the edges of Dakhla oases in new reclamation projects.
Acomys cahirinus (Plate 3) was also collected from farms in Dakhla Oasis near rocky areas, known to be good habitat for them. There are no major threats to this species. It is considered a pest in some areas, as it can feed on crops (Plate 2). Agricultural pestsl; such as birds and rodents can cause significant damage to crops and reduce the ability of growers to provide agricultural commodities to the market (Desoky, 2014) .
Bats
The Egyptian Fruit Bat Rousettus aegyptiacus (Geoffroy, 1810) has a broad habitat tolerance, so long as abundant food and appropriate roosting sites is available (Qumsiyeh, 1985) . It was recorded from old houses and gardens in Kharga and Dakhla Oases (Fig. 5 ). It feeds on soft fruits (date, carob, mulberry, fig, apricot, peach and apple), flowers, occasionally taking leaves, and was observed feeding on flying insects. It often forages in orchards. It roosts in moist natural caverns and artificial structures, including underground irrigation tunnels (ghanats), ruins, tombs, mines, bunkers and open wells. It is considered a pest in some areas because it can feed on fruits and vegetables (Plate 2).
Geoffroy's Trident Leaf-nosed Bat Asellia tridens (Geoffroy, 1813) was recorded from old caves in Kharga and Dakhla Oases (Fig. 6 ). This is a gregarious and colonial species, which occurs in crevices or in cliffs in arid and semi-desert habitats (Wassif, 1949) . It roosts in temples, caves, mines, open wells, underground irrigation tunnels and old tombs and buildings. It is forages over desert and semi-desert vegetation zones, mainly in oases. It has been observed foraging around palm trees and over water (Qumsiyeh, 1985) .
The main threat to bats is the widespread use of pesticides against locusts. Human disturbance to caves and old buildings is affecting some populations. Threats to bats can be in different forms: ecotourism, entering caves during hibernating season, putting fire and fireworks in caves, as well as shooting (Abi-Said, 2014). Fig. (3) . The Red Fox Vulpes vulpes recorded before sunset in a desert area near new farm lands in Kharga Oasis. Fig. (4) . The skull of a specimen of Canis lupaster killed by a local man in the Labkea area of Kharga Oasis Fig. (5) . Rousettus aegyptiacus recorded in an old house in Dakhla Oasis.
Plate (1). Photos of common birds in Kharga and Dakhla Oases (number as in Table 2 ).
Plate (2). Damage recorded from rodents, birds and fruit bats during the study period. Fig. (6) . Asellia tridens recorded in an old cave in Kharga and Dakhla oases. Table 3 ).
Plate (3). Common rodents from Kharga and Dakhla Oases (numbers as in
